Evidence of central and peripheral sensitization in a rat model of narcotic bowel-like syndrome.
Narcotic bowel syndrome (NBS) is a subset of opioid bowel dysfunctions that results from prolonged treatment with narcotics and is characterized by chronic abdominal pain. NBS is under-recognized and its molecular mechanisms are unknown. We aimed to (1) develop a rat model of NBS and (2) to investigate its peripheral and central neurobiological mechanisms. Male Wistar rats were given a slow-release emulsion that did or did not contain morphine (10 mg/kg) for 8 days. Visceral sensitivity to colorectal distension (CRD) was evaluated during and after multiple administrations of morphine or vehicle (controls). The effects of minocycline (a microglia inhibitor), nor-binaltorphimine (a kappa-opioid antagonist), and doxantrazole (a mast-cell inhibitor) were observed on morphine-induced visceral hyperalgesia. Levels of OX-42, P-p38 mitogen-activated protein kinase, rat mast cell protease II, and protein gene product 9.5 were assessed at different spinal segments (lumbar 6 to sacral 1) or colonic mucosa by immunohistochemistry. On day 8 of morphine administration, rats developed visceral hyperalgesia to CRD (incipient response) that lasted for 8 more days (delayed response). Minocycline reduced the incipient morphine-induced hypersensitivity response to CRD whereas nor-binaltorphimine and doxantrazole antagonized the delayed hyperalgesia. Levels of OX-42 and P-p38 increased in the spinal sections, whereas rat mast cell protease II and protein gene product 9.5 increased in the colonic mucosa of rats that were given morphine compared with controls. We developed a rat model of narcotic bowel-like syndrome and showed that spinal microglia activation mediates the development of morphine-induced visceral hyperalgesia; peripheral neuroimmune activation and spinal dynorphin release represent an important mechanism in the delayed and long-lasting morphine-induced colonic hypersensitivity response to CRD.